Assessment of the flavoprotein nature of the redox core of neutrophil NADPH oxidase.
The latent NADPH oxidase activity of purified cytochrome b(558) from rabbit peritoneal neutrophils was expressed in a cell-free system consisting of either gel-filtrated cytosol from resting neutrophils, or a mixture of the three cytosolic activation factors, namely p47, p67 and the G protein Rac1. The cell-free system was supplemented with arachidonic acid and GTPgammaS. With gel-filtrated cytosol, the oxidase activity was relatively high (22 moles O(2)(-)/s/mole heme b in the absence of added FAD), and enhanced by less than one fourth upon addition of FAD. In contrast, with the purified cytosolic activation factors the rate of O(2)(-) production was low (8 moles O(2)(-)/s/mole heme b), and enhanced more than two-fold by a saturating concentration of FAD. The specificity of FAD was demonstrated by the lack of effect of FMN. FAD was determined together with heme b and the oxidase activity in eluates from a Sepharcryl column at the last step of the purification of cytochrome b(558). In the eluted fraction that contained both the maximal inducible oxidase activity and the highest amount of heme b, the molar amount of FAD was 20 times less than that of heme b. It is concluded that cytochrome b(558) is an NADPH-dependent flavocytochrome oxido-reductase (NADPH oxidase) in which one part of FAD is firmly bound and another, loosely attached. On the other hand, there may exist a parallel pathway of electron transfer from NADPH via distinct FAD dehydrogenase(s) to the heme b component of the NADPH oxidase.